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Low-cost digital photogrammetry using structure-from-motion (SfM) has made it possible for nearly anyone with a digital camera to create dense and precise point cloud models of the physical environment. (Inzerillo, L. et al, 2016) . Thanks to SfM using, everyone can make with a digital camera a 3D model applied to an object of both Cultural Heritage, and physically Environment, and work arts, etc. (Kersten, et al. 2012; Smith, et.al. 2015) .Photogrammetry describes a broad array of techniques used to derive physical measurements from 2D images, and digital photogrammetry describes any type of photogrammetry involving digital images (Verhoeven, 2011; Westoby, et al. 2012) . Structure from motion (SfM) represents a popular photogrammetric method that uses the principle of parallax to derive 3D measurements based on shifts in image features from different photographs taken at different vantage points. (Mikhail, Bethel, & McGlone, 2001 ). The first step involved performing automatic image alignment to roughly align the images and place their respective "cameras" in space. As part of the alignment process, the software also made a first attempt to estimate camera lens characteristics. If successful, the initial image alignment step placed some or all images into their correct locations and generated a sparse point cloud of tie points -i.e., points representing key features detected in multiple images-that vaguely resembled the modeled scene. Upon reaching a satisfactory state, the camera parameters can be calibrated one final time to optimize their parameters based on the refined image locations.
With all images correctly placed, the third step used SfM to generate a dense point cloud of coordinates based on information in the images. At this point, the resulting point cloud contained millions of points that collectively provided a photorealistic 3D rendering of the modeled object. The point cloud could be used as-is for measurement and visualization purposes or further processed for other purposes. However, using point clouds for visualization can result in pixelated images, which can be more pronounced in areas with sparser point densities. (Moussa, W.,M. et al. 2012) Generating a textured mesh of the point cloud can remedy the point cloud pixilation problem and provide a photo-realistic 3D model of the mapped object. In the PhotoScan workflow, these last two steps involved generating a meshed surface based on the point cloud and then applying image-based texture -i.e., texture mapping-to the mesh for photorealism. (Kyriakaki, G., 2015) Just as it is said, the SfM procedure is at the reach of everyone and for this reason, I proposed to the international event of the #digitalinvasions, (Bonacini, E.,et al. 2014) to realize, for the first time, a 3D #digitalinvasion involving the Engineering Course students of the University of Palermo. The initiative was conducted for two years: in 2015 and 2016 at the Archaeological Salinas Museum in Palermo. (Fig. 1, 2 ) First year engineering students were instructed on using of SfM techniques in a meeting at the museum one hour before the inauguration of the event. the choice to do a lecture / tutorial has been taken to ensure student learning a new technique, just as if they followed a tutorial and then all apply the methodology. Precisely from these results comes the idea of the smart SfM. This idea is focused to use the crowdsourcing resources to make a planning of the monitoring of the museum collection.
In this paper you will find the workflow to realize this idea that has become a project.
CROWDSOURCING
The crowd sourcing aimed at a 3D repository of a museum collection
The crowdsourcing is the practice of obtaining needed services, ideas, or content by soliciting contributions from a large group of people and especially from the online community rather than from traditional employees or suppliers (Alsadik, B. 2016) .
Crowdsourcing is a specific sourcing model in which individuals or organizations use contributions from users to obtain needed services or ideas. Crowdsourcing was coined in 2005 as a portmanteau of crowd and outsourcing. This mode of sourcing, which is to divide work between participants to achieve a cumulative result, was already successful prior to the digital age (i.e., "offline").
Crowdsourcing is distinguished from outsourcing in that the work can come from an undefined public (instead of being commissioned from a specific, named group) and in that crowdsourcing includes a mix of bottom-up and top-down processes (Biella, D., 2015) . Advantages of using crowdsourcing may include improved costs, speed, quality, flexibility, scalability, or diversity. Crowdsourcing in the form of idea competitions or innovation contests provides a way for organizations to learn beyond what their "base of minds" of employees provides. Crowdsourcing can also involve rather tedious "microtasks" that are performed in parallel by large, paid crowds. Crowdsourcing has also been used for noncommercial work and to develop common goods. Knowledge discovery and management is used for information management problems where an organization mobilizes a crowd to find and assemble information. It is ideal for creating collective resources. (Howe, J. 2014) Distributed human intelligence tasking is used for information management problems where an organization has a set of information in hand and mobilizes a crowd to process or analyze the information. It is ideal for processing large data sets that computers cannot easily do. (Vincent, M. L., et al. 2015) Broadcast search is used for ideation problems where an organization mobilizes a crowd to come up with a solution to a problem that has an objective, provable right answer. It is ideal for scientific problem solving. Peer-vetted creative production is used for ideation problems, where an organization mobilizes a crowd to come up with a solution to a problem, which has an answer that is subjective or dependent on public support. It is ideal for design, aesthetic, or policy problems. Crowdsourcing often allows participants to rank each other's contributions, e.g. in answer to the question "What is one thing we can do to make Acme a great company?" One common method for ranking is "like" counting, where the contribution with the most likes ranks first. This method is simple and easy to understand, but it privileges early contributions, which have more time to accumulate likes. (Stathopoilou, et al. 2015) Some examples of successful crowdsourcing themes are problems that bug people, things that make people feel good about themselves, projects that tap into niche knowledge of proud experts, subjects that people find sympathetic or any form of injustice. (Oomen, J., et al. 2011) In recent years, international projects have been funded on the use of crowdsourcing aimed at creating 3D models applied to civil and urban context and museum too. (https://www.voorjebuurt.nl/about/?gclid=CjwKEAjw9_jJBRC XycSarr3csWcSJABthk07w_LBYJ_63rmSimjcerkB1FEXfeSh Tjg3fhgYD6xD8xoC1BXw_wcB). But there is not any project that addresses the challenge of creating a workflow aimed at the realization of the 3D museum collection. The idea is to combine the potential of crowdsourcing with SfM techniques. (Fig. 4) 
Figure 4. Crowdsourcing and SfM techniques
The most delicate phase in the launch of crowdsourcing initiative is the promotion: the promoter must make a real promotional campaign of the initiative using all communication systems that exist, social etc. It must be an action of dissemination of the idea. (Fig 5) Figure 5. The crowdsourcing steps In our case, step 3 does not materialize on line, but directly to the museum. Let's see "How"!
WORKFLOW
The experiences of 2015 and 2016
Before I started with 2015 3D#digitalinvasion, I asked the museum to study the collection to divide it into categories. (Fig.  6 ) The categorization was a phase due to optimize student resources in a single event. Furthermore, in this first experiment, it was necessary to choose only a part of the collection: the most easily accessible, that was that one in the outdoor atrium, in order to detect any accidents within the indoor paths. (Guidi, G. et al. 2015) Then, I have programmed a number of groups depending on the number of types / objects to be photographed. In this way, the The International Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences, Volume XLII-2/W5, 2017 26th International CIPA Symposium 2017, 28 August-01 September 2017, Ottawa, Canada students were already best routed in order to achieve, each of them, from two to more datasets. In the opening meeting of the event, there was a training lesson about the SfM techniques. (Fig. 11 ) This brief introduction lasted no more than half an hour, at the end of which students were able to make a data set independently. I gave them a fixed time beyond which they would have ended the dataset of an object to switch to a dataset of another object. (Fig. 12 ) Figure 11 . The tutorial lesson aimed at learning the SfM techniques: step 2 Figure 12 . Students groups and timeline: steps 3 and 4
The students processed the data set on Photoscan and, at the end of each process, we upload all 3D models on a CD-rom of the outdoor museum collection. 
The workflow in 10 steps
The high quality of 3D models and the possibility of having them in low cost mode, prompted the museum curator to collaborate on a project that would become a systematic solution in order to create the 3D models of the entire museum collection.
It is necessary to provide for two distinct actions in order to be able to give effect to the project. On the one hand there are the tasks of the body and on the other the contribution of the museum visitor (crowdsourcing).
The project manager has the task: -of launching ideas and initiatives on social media; -to deal with the subdivision of museum collections according to their typology; -make a two-years extended planning for the pieces of the collection to be captured; -to create a web platform where upload the 3D models; -to fit out a room to install workstation to upload the dataset and make the process; -to deal with make install a video tutorial on the using of SfM techniques; -to include awards for the best model so as to increase the competitiveness among the visitors and, therefore, the quality of the models. (Fig. 19 ) On the other hand, the visitor must learn the SfM techniques from the video tutorial and then, must make the dataset and upload. He can decide to process the 3D model in a workstation at home and upload the model on the platform. (Fig. 20 
The project manager and visitor task
As shown in Figure 5 , the role of the museum's curator is enormous. However, it is a one-off! It is crucial on the project and each phase is delicate and paramount. There is no more important phase than another. Each phase has a fundamental role and needs to be considered as a crucial phase. The success of one determines that of the others. The museum needs to attract the visitor with all possible means. He must be encouraged to participate in the survey campaign, driven by the ambition of becoming a co-creator of 3D models. The museum can also think about awards for the best 3D model, or by the number of completed models. On the other hand, the visitor who decides to participate in the initiative must find a friendly environment, working equipment, qualified personnel, effective video tutorials, a comfortable and inviting room designed for workstations. Everything, from the entrance to the exit museum, must naturally accompany the visitor who will give his contribution with enthusiasm. If the first experience is positive, he will be driven to do it again and to involve friends and acquaintances to participate.
CONCLUSIONS
The experience, gained in just two days, allowed carrying out more than one hundred 3D models. The curators at the Salinas Museum in Palermo have shown a strong interest in collaborating on the project, which will enable the implementation of a crowdsourcing aimed at monitoring the collection. Actually, we are working on the automation of the SfM techniques in order to simplify the workflow and to allow to the visitor an easier process. (Fig. 21 ) Figure 21 . The automation of the SfM process will simplify the workflow
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